The enzyme phenylethanolamine N-methyltransferase (PNMT) catalyses the biosynthesis of adrenaline, a neurotransmitter linked to the central control of blood pressure. As part of an ongoing international collaboration to develop PNMT inhibitors, we found that the enzyme conceals a cryptic binding site (1-2). This site is revealed upon binding inhibitors that are double the size of the physiological substrate. The changes in active site size and shape are brought about by unfavourable side-chain conformations and rigid-body helix motions, at a modest estimated energetic cost of 2-3 kcal/mol. Our findings further underline the importance of incorporating protein flexibility in structure-based inhibitor design studies, and raise the question of whether such sites are accessible through moderate affinity fragment screening approaches. To address this question, we implemented fragment-based screening by X-ray crystallography for PNMT. We used the ActiveSight library of 384 compounds and found that a number of fragments bind to the PNMT active site. These will now be elaborated to develop potent and selective PNMT inhibitors. 1. Martin JL, Begun J, McLeish MJ, Caine JM, Grunewald GL (2001) Getting the adrenaline going: crystal structure of the adrenalinesynthesizing enzyme PNMT. Structure-based drug design (SBDD) is not certainly major process in the pharmaceutical company, however, the cost for drug discovery is huge and gradually increased, therefore, the importance of SBDD is thought to be greater and greater. The novel in-silico screening methods of Multiple Target Screening1 (MTS) and Docking score index2 (DSI) using the matrix on the interaction between the protein structures and chemical compounds were developed. To examine the effect of these methods, we selected human hematopoietic prostaglandin D synthase (H-PGDS) as a target. H-PGDS catalyzes the isomerization of PGH2, a common intermediate of various prostanoids, to PGD2, an inflammatory mediator, in the presence of glutathione (GSH). Oral administration of the H-PGDS inhibitor of HQL-79 suppressed antigen-induced eosinophilic accumulation in the lung of wild-type mice and human H-PGDS-overexpressing mice, gliosis and demyelination in twitcher mice, and musclar distrophy in mdx mice4. The optimizing of the known inhibitor4 as well as the screening of a novel lead compound for human H-PGDS by using in silico method are now in progress. Peptidoglycan Recognition Protein (PGRP) is a pattern recognition molecule which interacts with pathogen associated molecular patterns which are expressed by the pathogenic bacteria. The PGRP-S kill the bacteria by interacting with their cell walls and interfering with the peptidoglycan (PGN) biosynthesis of both gram positive and gram negative bacteria. The PGNs are essential components of bacteria which are absent in mammals. Thus, PGRP contributes to the host defense against bacterial infections. The first PGRP protein was isolated from mammary gland secretions from animals infected by mastitis. It was crystallized in the native state as well as with the carbohydrates, n-acetyl glucosamine, n-acetyl galactosamine, disaccharide and rhamnose. The isomorphous crystals of these complexes belong to space group I222 with cell dimensions, a = 89.3 Å, b = 102.6 Å and c = 164.0 Å. There were four crystallographically independent molecules in the asymmetric unit which form two types of dimers. The single PGRP has two binding sites, one for binding to PGN and the second for binding to non-PGN molecules. In one dimer, there are two exposed PGN binding sites while in the second the two non-PGN binding sites are exposed. In all the complexes, the carbohydrates bind at the PGN binding sites of one complex. The PGRP-S residues, His37, Thr152 and Ser154 are involved in the recognition of carbohydrate with side chains of all these residues involved in the formation of hydrogen bonds with carbohydrate residue/residues. The non-PGN binding site was empty in the second complex indicating a different preference for the ligand binding. Casein kinase 2 (CK2) is a highly pleiotropic serine/threonine protein kinase, composed of two catalytic (CK2alpha) and two regulatory (CK2beta) subunits. CK2 is a target protein for glomerulonephritis therapy. We have determined the crystal structure, at 2.35Å resolutions, of human CK2alpha in complex with ellagic acid, which is an ATP-competitive inhibitor. The structure reveals that ellagic acid binds to the active residue Lys68. Ellagic acid interestingly binds to the hinge region connecting the N-and C-lobes through a water molecule. The structural information of the complex including the indirect interaction would be a great help to design unique and potent CK2 inhibitor. 404 Uchikoshimachi, H a c h i o j i , To k y o , 1 9 2 -0 9 11 , J a p a n , 2 A u t o f a c t I n c . , 4 -1 -1 4 Higashikoigakubo, Kokubunjishi, Tokyo, 185-0014, Japan, E-mail takmatsuzaki-45@cb3.so-net.ne.jp Though protein 3D-models have been very useful in SBDD (Structure Based Drug Design), there was no simple and practical method to make them. Light solidification of acrylic polymers and simple mechanical movements have enabled a protein of 50 Å to be shaped in 1.5 hours into a model of ca.10 cm with a precision of 0.05Å. The left photo is a 3D-model builder with a control PC. Protein 3D-models become very important when our drug target is a PPI (Protein-Protein Interaction) system. Drug target sites are not obvious in a PPI system, unlike enzyme cases where catalytic sites or substrate binding sites are mostly drug target sites. Protein 3D-models can tell potential drug target sites at a glance, making them a 'Must' tool for drug designers. The right photo shows the complicated PPI model of hexameric assembly of IL-6, receptor alpha and gp-130. Enlarged models with 1 Å = 4 mm scale for protein and ligand can show atomic level interactions and stimulate medicinal chemists how to optimize ligand structures.
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